Origins of multisynaptic projections from the basal ganglia to rostrocaudally distinct sectors of the dorsal premotor area in macaques.
We examined the organization of multisynaptic projections from the basal ganglia (BG) to the dorsal premotor area in macaques. After injection of the rabies virus into the rostral sector of the caudal aspect of the dorsal premotor area (F2r) and the caudal sector of the caudal aspect of the dorsal premotor area (F2c), second-order neuron labeling occurred in the internal segment of the globus pallidus (GPi) and the substantia nigra pars reticulata (SNr). Labeled GPi neurons were found in the caudoventral portion after F2c injection, and in the dorsal portion at the rostrocaudal middle level after F2r injection. In the SNr, F2c and F2r injections led to labeling in the caudal or rostral part, respectively. Subsequently, third-order neuron labeling was observed in the external segment of the globus pallidus (GPe), the subthalamic nucleus (STN), and the striatum. After F2c injection, labeled neurons were observed over a broad territory in the GPe, whereas after F2r injection, labeled neurons tended to be restricted to the rostral and dorsal portions. In the STN, F2c injection resulted in extensive labeling over the nucleus, whereas F2r injection resulted in labeling in the ventral portion only. After both F2r and F2c injections, labeled neurons in the striatum were widely observed in the striatal cell bridge region and neighboring areas, as well as in the ventral striatum. The present results revealed that the origins of multisynaptic projections to F2c and F2r in the BG are segregated in the output stations of the BG, whereas intermingling rather than segregation is evident with respect to their input station.